13 Carbonyl sulfide (COS) is used as a as a tracer of CO2 exchange at the ecosystem 14 and larger scales. The robustness of this approach depends on knowledge of the soil 15 contribution to the ecosystem fluxes, which is uncertain at present. We assessed the 
for photosynthetic CO2 uptake is that the non-leaf contributions to the net ecosystem 43 COS flux are poorly characterized. There are reports of substantial soil fluxes, 44 indicating both uptake and emissions (Kesselmeier et On the diurnal time-scale, soil COS flux were generally higher in the afternoon 186 (peaking around 15:00~16:00 hours), declining at night and early morning (Fig. 1) θ, but it seems that this response may saturate at about θ of 25% and uptake rates of ~-208 3.9 pmol m -2 s -1 (Fig. 2) . The fit to the data presented in Fig. 2 with the steepest gradient at the top 5 cm (Fig. 5) . In the BR microsite in summer, CO2 239 profiles were shallow, consistent with the low respiration (see July BR in Table 1 ). But 240 a decrease in COS concentration toward the surface, with surface value lower than the 241 next two soil depth points (Fig. 5J ), was consistent with COS emission at that time (July 242 BR in Table 1 ).
243
As noted above, the profile data generally exhibited the steepest gradient at the top 244 few cm of the soil, indicating that the dominating COS sink (and likely also the CO2 245 source) was located at shallow depth. We therefore used the gas concentration heating could also produce COS (Ferm, 1957) . Note that MgSO4 has been reported in 363 our study soil (Singer, 2007) , and we observed relatively high CO concentration in our temperatures as the effects of production counteract uptake (Fig. 6b) , and the much 395 lower sensitivity to temperature of COS flux compared to that of CO2 (Fig. 6a) . Such Error bars represent ± 1 S.E. around the mean (often the size of the symbol). 
